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Ques:ica 1: (10 marks) mi ښشا له‎ MICC Zoo” 200] 
A very small block of mass 2 kg is hanging by a string from the ceiling. A bullet of mass 50 grams has a velocity 
of 420 í m/s when it strikes the block as shown. The bullet emerges from the far side of the block with a velocity 
of 80 ፲ m/s. 

(a) What is the linear impulse delivered by the block to the bullet? 


(b) How much kinetic energy is lost from the system when the bullet passes through the block? 
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The bar AB has a length of 3 meters. Its movement is constrained, such that point “A” can travel only in the 
vertical direction, and point “B” can travel only in the horizontal direction. At time t = 0, 0 = 40 degrees and the 
angular velocity of the bar is œ= 0.15 s! (clockwise). At time t = 0, the angular acceleration of the bar is equal to 
& = 0.2 s counterclockwise. Assume that o: is constant for the period of interest. 


(a) Determine the value of the angle 8 at time t = 1.7 seconds. y 
(b) Find the velocity of “B” at time t = 0, in x-y coordinates. | 


(c) Eind the acceleration of “A” at time t = 0, in x-y coordinates. 
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Question 1: 


A wheel of radius 4 meters rolls to the right without slipping on the ground. The wheel is pinned at point “A” to 
one end of a bar of length 16 meters. The other end of the bar is pinned to a slider at point “B” that slides in the 
horizontal direction. At the position shown in the diagram. the bar AB is inclined at 30? with respect to the 
horizontal direction, and the magnitude of the velocity of point "A"is 10 m/s. For the position shown in the 


diagram. find the following: 
(a) the angular velocity of the wheel. (Y) Y 


(b) the speed of point “8”. | 
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Question 1: (15 marks) 


A satellite of mass 1500 kg is being driven by its own rockets in a spirally climbing pattern from the planet 
Krypton, as shown in the diagram. Krypton is a spherical planet of radius R = 7000 km; the acceleration due to 
gravity at its surface is g = 11.5 m/s”. At the instant shown, the satellite has an altitude of 0.8R above the planet's 
surface, and its altitude is increasing at a constant rate of 230 m/s. Its total speed is 1400 m/s, and is increasing by 
10 m/s”. 


( 5. p (a) Find və and v, at the position shown 
5) (b) Find 6. ፻ and a, at the position shown. 
(5) (c) Suppose that the rockets are switched off at the position shown. What will he the values of a, and 
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Question 2: (15 marks) poget A 4 


The 20-kg block moves vertically under the forces of gravity, and tension from the rope. At the instant shown, the 
velocity of the block is 12 m/s À J, and 2 = -5 m/s? J. The spring constant is k = 2 N/m. Wheels have radius 0.4 m. 


(a) Find the tension in the rope at the instant shown. 
5ጋ (b) Find the velocity of point P on the left wheel at the instant shown in x — y coordinates. 
5) (c) Find angular acceleration a of the central wheel “B” at the instant shown. | 


(5) (d) Find the change in potential energy of the spring when the 
mass has moved upwards by 1.5 meters from the position shown. g= 9.81 m/s? 
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Question 3: (15 marks) 

The system of bars causes points “A” and “G” to move in a purely vertical direction. Each bar has a length of 10 
meters, with points “A” and “G” at the bar midpoints. The blocks at points “B” and “C” can slide in the 
horizontal direction only. At the instant shown, the velocities of “B” and “C” are constant, and equal to: 


m/s î, and Vc = 2 m/s î.‏ 2 = حو 


( 5١ ) (a) Determine the x-y coordinates of the instantaneous center 
۱ of zero velocity for bar BE, at the Instant shown. 


( E ) (b) Determine o for the bar CD at the instant shown. 
( SJ (c) Find the ratio of Jag] to | aa |. | 


po (d) Find the acceleration of ^A" in x-y coordinates. 
1545 


١ 6 çin 3 ۰ 


^ 
ins ቴሬጥዩጋዚዕኃ can = ( -Yces 20 ,-55(ላ2ሠ) = 1-4.33 0,75] ነ” 
(D نه‎ using contr st voc velocity 
ndis ۷ Í ) whae “o is conta cf 
ቼ ዲለወ veleer t, fer ء‎ 


= 2 -| 
— Ë . 
uy CS? ሁ 


05 ai Vc = ሆል + Vein 


ወ From Negros, the ved Sagan to ده‎ 
vê Cy رع رق‎ መያዛ ۲ awe oll equal 
ر‎ the vu Keel baw bi ew uf “AN ùs ود‎ ኤዬ | 
Kë C ond E ki 
He vertical poi tron E ts TM s half 
hetwean C AH Š ee. i E 
Tu montou tis equal 000105 E on vaio speed, 


must ህ lineaaly , | 
s 0۰۰۷ ( vertical com دہ م‎ 


۷ Va "Me ° Ve * Vu s 
simi loa velatrouship holds for و لعمه‎ ۰ 
= ka : ¡Lal > rH 


> ٩.۵ ms! 


6-4 "D 


Solution 


pl. 


(A) 


É «9.00 sec. d /ሪሪ 
j 2. y KEN ፀ 
Gem ro . xwû tad) م‎ 04 


| sı 7 
۲<به‎ rêَ? io. 7(%/ =- FUG ia 
Qus ۲ 9۳۵ = 0 و = هل( .20م‎ 0 3 


100 


| | “ና 
+> 7.9.) _ fale 4.280 m 
سرب‎ û = Ju (f U. + 9۷۵1 & و‎ LAR 28:16 = 


er, O መ ۸۷-۶4 Cas 30 = 0 Sy 


_ Danerê: لر‎ 05 F 


N د‎ 4 g(o 166) = 2J, o N 


ድኳ» وي‎ zk m Sd SNO e مد‎ a. 


€ = For 
7۰ KA -PN Hog ہک‎ © SA? As 
-25ር-፥፻)- 04134) 404805030 ። 4 یڅ"‎ 
^~ 
zy په‎ 212.33 m/2 or په‎ ۱2۰331 (ya) 


1 ۷ ع‎ Laa + LL (1) 0 
2 5 d ۱ 95 A 
Te bmi = EIGN FY = 7 p 


Ms Ye BEI Ka, + ع رج‎ L (as) CH 4000.3 3530) 


j eV i > 41 seyg CY gga” 
U7 A ^E KXy ብሽ " £ OS A ES e 9۰13 4 


6-98 
> 154/24. = 2v; Sep? H? EE ۵ 


i ; j : ê š 
mٍ ۷ +m Lk = m, Vig + mg VE) 


ê 
ም 7 D^ 


Gi 


> 


#3. 
ኗ 


| وی ን‏ . سے ما 
انت d - ee | ብ‏ 
ጋጋ” die — à‏ 
Ag w ü n + AB 7‏ 
A. ^ S ፈ ۱ A ኢ ¿>‏ 
و “ FS Cos 56 | L Z$ 0 -3 Jin 30 ፋ 30530] - Bi‏ - 


۸ ۱ ٨ A 


- 64.45 — و بو‎ . rye AO 4+8, 4 


^ وی 


um Ag no PASA - 344 5 ML), Ka E 


3d 
80 hens ER Comes le çu Complete Ka ዴ É P ርፎ go Th 
cordl is is check ty መሥ» 2 Te wehi of T pe "E 


má «Kx Ë" û te መው of eco 


desc 24539 yo KASI 93” 
* Ho 7 i 


Dis tance. fan rec ے‎ So - (25 .ام 23 كم‎ %0) = KAL 


6/ At 加 وو‎ | ef do fall, fhe bal is B Jubet te 
the gros yr ita l ¿ban =. Önce. Pe dall reaches 0 


belg, Te bado, Tar. Th cord. will 7 JA flbi ff. 2 


1 
NE A TUE do cas ee 


una He m Dim 5 
Pu 


af: 25m => Vis 22-۰1 mis 


Once راا‎ ፇማ force Kicks û رعق‎ ይ ball ሀ s 


Gier bue. forces del | Z maiman force i “ደ 4 


"Pn n; ور‎ ak Ûû masimem e Khan deol 0 
Te ሥሠ مو چا‎ 7 mine bs ^p^ n The. prec ple of ታሮ ዘሬ 
te ታ BEATAM. be Eu pentas. Tu moment wher span 


Kicks ais pui p e ae Kiman Coral. €xlin Jin per tat) ۴ 


Ty + Ve Y, Jh +48, «Ve, 


LKU =>‏ .= = + و لے 


ም ያዱ‏ م 
E2.) 2 yet 4. Y L. = (%)ፉ Es‏ 4 


TER ገሩ naz 


e 2 3m‏ ہے 207 o RA L‏ م 
Uh, 178 mtrejectód)‏ 


=> E ~ ገታ ማያ 
Ta تلهم‎ forces ኤፌ KA « 0422.3 
~- 马 30 厂 用 

(tg ለራ.) las te He Cannon "ball :‏ یم 


mj - | = ma. => = r-T, سس‎ 
Pa a 


-5ዱ ۶‏ = ہم 
ball wet fo poit Öz‏ 
m (Vind) = 7039 .| Sîn Af (2.443)‏ 
Í 17644 Gë‏ 


Question #1 Qo | 


۳٣ = CO ነፍ 
۲ = lya C © م6‎ 
7 h~/s + = CAS hn fe 


6 #6) ۲ 
a) aX ۷۶ csse X shown í 
واه نا‎ His Á 6 29597 ፍጩ 


K = wav‏ 7 لا 
Oe © ۵‏ 
وم NS - KON = GM‏ و 5 
fo SA < 6.€ N‏ )ان 
ፖክ ከም‏ 
ENES Dê `‏ 


X X 5 xe x 2.375‏ کم [7ه ) + چا 


ı1 


Š = ۵.۵ ۳۰ 


TS 7‏ 67۸م ۷ با + کان + O‏ 


ነነ 


ነ! 


= Jes.” 


p عي اما‎ CO E wê 
e 2 e 


一 一 一 一 


ጨራ‏ د“ 


N = 8 چا‎ y ۶م‎ CO = 24 kp 


ey N = WAN 


Qa 


Y 
UK 
= و‎ Ll = د97‎ 
Pu xo uc 
= 3 ہے‎ (33.63) = 1.68 m "T 
Qe- 3 Ces © 


= 3 Cos (33-63) = 2.496 ~ê 


ጋ و‎ እ ተ ሮም يذ ان‎ ma | 


MM 


17 "n 8 (ga 
AS #/ Ç 


L لا‎ y lda که‎ 9 


N, = 0.45 A 


M = 8 k Coda) 


"E T0 9ؤ‎ 


ከም وښن‎ 


7 
እ e 4,915 مخ‎ 1-1. 
ے‎ ርሕ Pla Cere Neve ed y'ê ሃ i o 
e ETE À 1.5 ኢ | 
C) غه‎ NJ. De ea 
Nest یا سا چو چا ۳ كلام‎ 


Sw Qs 


5 z xo 5 09) 1,59€ 1 
7 ት و‎ Ns ے 9:65 عا د‎ 14854 173 


لم 0301 Nae (sto.‏ ت 


5 5.ه 


He, = هف‎ V3 ۷ 45 ×۸6 Sol ۶ xs] 


Lu 


4 
1 Vc (rat 
“|! - - جحسو‎ | 
Ce 
2 ds 
ጋ 
መዲ 
(4) D e " 
AN 
e ^ 
Ve n er ۷ حصي ۵ م4‎ ro 
DF ፦ሆሩ:.5 
v^ 
en Get. oa ما را‎ ou) e = e ` 


/ spectim 


) com be fow by 


ም = xJ ሣና ጌ- — أ‎ = 1 / ፡ሣ ነኢ ተብ = UM wr 
V = (204p4 = 46 vs 9971 
1 Ee bia HE MES 


۳۰ qu Ie Vu 2 
و‎ 


o 0L = (240HN AGCHY v 2 (2: 
E ۱ ۱ j 

a CAD GOAL za 

| aM "1 v ^ e ob د‎ 


( Du TAE 
«Ae > 
5 5 
Pir g+ م مم‎ ° | Š 
E: WM Vces =f 
ak asus? 
۲ < 7 = 6.364 «ls 
ga ， ۳ < 
۸ = CODIO ( = 184 ሓፈ 
هه‎ — Oe = رم یص-‎ ዘና” 
HN Ê 2 ۱ ; j2 Ger 
x Oeste caelo d 
ና“ for © 
EE ray 
6 


ê سيا‎ 
o 
\ 


4,21% m 


Pos E Wi ል ኝ. 


He 


i‏ | تاد 
a CRS Sea. “| 5‏ 


Ay tos fp = Na LEI‏ = سے 
ALCP = ^c cos p l‏ 

Cto) < 1.0665 Fo? = 2.365 4‏ به 

2 


“3 


5 Lë 
UTE او د034‎ LE + + بب‎ 
Ep و٢‎ EE. Î 
Er dê 
1| 


ነ A‏ + ۰ [ لت چو 


5 
Ube?) = ۱٥١١ ac A 


Poy tun | Lion" : 7) P T ^. de 
MA < Homls uf ساس‎ Quer AA ter 
imt | 


| GENEE 
区 = ليه = د نا‎ + b^ 
les 
= la, 
Ver Le / cc Lor Eat E É 
bw ga > له‎ 8 
و‎ ° 
i E Zé a 7 TV 
٥ 5 一 m 
35 = = | : ` v حت‎ 
Ue XH AA 
E l 


we JE reed Coe 
` ይጨ”. | 
ên جو‎ di 


= D o mls. 


Ci. od y‏ کیو en 5 Ee‏ + رم 


w. 


emm" 
0 „5 


5 2 O غ‎ | | | 
2 crater. PA 
Tas 


1 Mama ند د نو‎ 4 ኢፌ 
| | ` 


hn EENIA e ለ EEE ZA 3 
emt 3 | 


F * = Ma Vy SS PARA EA | 
| ው ስ ፐ ፐ፡ : Es 1ባ.ቫ JAN | 


[m  . ት T 7 M. 
ع لل‎ MA DATAN 


Ce e Le > JEN 


MIE 100S Dynamics - Midterm 2011 


Solutions 
Question 1 
مہو وي‎ oz 
[= 6-e) “O e= Cep 
6-64 
> e e 
ay 28 - bf ኃመ «eat 
ዋ ° መረም 
6= 65. د‎ 
¿= يوو سے‎ ሽ 
2 ے)‎ — 
Xo" 0.54 o8 5 

y ` تر‎ koza (Ec r= 2-«c»&- ¿Si 

b) Ver u, + 6 us E ó= 60.588) = 3.545 mda 


ë = 6 መ 
F= seê ==:60(3545)= 3.O79 و۷‎ 
(T= مس‎ + sirê = coo (SAS) SESE) 11.48 ne) 


Ur + 250359‏ 303 زد 
ሀሬ Mye‏ 886 + عن 167 Y=‏ 


“ን E ቺፍ መመ መመመ መቹ 
C) vevar vel U 363" + ga? = ۹35 ې‎ 
V -138ü, Wc 
a) q,= r— rë” 
= ۱۱.4۵ - 2:5(3.545)* 
= — [19۹,۹ my. 


Page 4 of 3 


MIE 100S Dynamics - Midterm 2011 


Solutions 
Question 2 
A 
چا‎ 

& ^ یا‎ û 

Un pA = Mas 

oe 

"ot t Nasê —W 7 55.6 = o 
woe T | 
N وا‎ ሳበች nx 
هم‎ ላ N 
| > f ሽ ATN 
^A N(o5®6-AMs mo)= Lo 
= ርቅ NM ኝ => 
= (510,50 m 1 
%2 FA ~ UA ten x^ - 0.255 5-30 一 2.6 N 
= 1 2 
Neo + ኾነ 6م‎ =~ > 
سم تا‎ 
Ols + Jus 5O) vA re 
መፍ ( $3040. 24.053) 


እነ | j SÉ 
- f لبم‎ + (os €& = 
wÓ ( CH (EXIGO 
= al VA 


Question 3 
E 


ê 4 Be QUE e = 3 7. é Mevtons 
ኩ 00 X N= (es IAN. 643) = 7 is 
^ በ2822) Ger, ZÊ c اير - يې‎ - f + ma sin de 
5-86 一 (zol 二 (CIRO TD My = 8 


^N 


Block ck ch work s ህሮ Çor Z 7 OS 
M -% سیفس‎ 56 Lo (s eee] bas 


( h) ct =£ ሂ/ሥ - سم‎ ue C) 2 oY*) 
98 a 4 mis c f | 
^ 7 2 رنه‎ 7 n maus ças Mx ut) 
€- w Va ፦ l i Ex DEAE 
ፈዬ = )رين‎ 5327 NTIS)“ ہابت‎ ۱ 
-( سن کې مه‎ H f 


MATOS 
= Va = ۶6 ዶ/፥ 
Page 5 of 3 


; — 
MIE 1005 - Dynamics M, Kawana Les + ZO > 


Aer ረ 
0 n 


n 

Qs 
ኒን 
Ç. 


=) د مک‎ sf cos 525 = , y (244) = መጋ 
Vs at 395 > , ).557( = als 
ZER 


A کے‎ 
5. دځ‎ , 338 Ue + ,2 ue mis. 
ር) Qu: © 
ራ 
One Oe 


2. 
pete 1ئ‎ 


2. 
A هدل‎ 


~ : \ Le 
ES A a ‹፡ሇ 
ኒኣ/ዊሶ። ዴፓ “ዱኣ LA a 


À = wm (yr) 


5 8 cos (xT) 
پل‎ 


d: = مت‎ sS. (x A) 


(09 e? 


% ገግክ ስ ስለል 


va. 1, -5 05 


کی 5.- vox dle‏ > ک 


መ ን 
Vs S CONS. x ሂጋ” 
之 Ee = MALO A ¿S kee 
ኳያ 
። ሙሱ 2 
ede T 


y 


3 


Lyer ፥ wah 
5 + Wa, i 


y 
ሥሙ ` ۱ : E 
= A (100) 35" 


50 Û. e) ۲ 23 480 ( 58) 


nas ተ palato MÎ 


Uu ا‎ 
p 
n ۵ 


ኒኔ 


tt 


+ 2 (a2) Lu 


(oy PN A UA SÉ Q = 00 v W کا يه‎ 


عاس 0۹6 = (aw)‏ و ری 5 
5 


NUES m A 
ት MA: À - ጴርዕፄ © 7 ል )- cos®) 


Aon 22 
Ë éi Z (a. ደ (,55)( d (i-es e) 


|- ces © = NWE 


cos © = 1 =) 


Q. 4 Give. 5... Wa = Od. p 


s‏ سے سس 


Mep د‎ 05 


GB Mo Sch nibh on 


Masses ap ٢ wun 


Qe سب‎ 


ር 
ኢጋ Yee. 


٠ di ሣ Yam 


| j zu ma 
(4) EM 
| ون‎ 
> lo | 
NA 
اا‎ = T " Mg An 
ھتہ‎ NA 1 Na f Temas 
Û كوم من‎ ie dar Rê 
0 F Tee bo d ۳ «om y mo: کر‎ 51 
p ۱ | : 
1 No E Lu = W Qe 


Teor ዳም = 


፦ Np, 


ce edito. 
p pease = 0 e 


= My Qe 


2 Ma Qu 


( | lom gon -08 plane ) 


applied,‏ ئی 


2 


ey 


9 Jon e 0, ፐ - جر رم‎ Made 


po Yx(ostot) = Oda 


> ola ተ 0۷٥٥ ح‎ 4 


۱ a “ፕ”ዕ" O 0 Î 
"ain ou @ ያ —Na + Tengs = Ma An 


Sia ce, QA z 0 


M 
° 


— Nat 0۵711 = 


0.4011 T = Na 一 8 


e^ 9‏ عو 


T cos 45° >= Mp QL 


ዕሣዕዛቶፕ= OB OL 一 © 


‹ dêe e 
from ግ (9) 1 


-Np + Tata ዳም نے‎ 
6۰3707] تح‎ Wa -~ O) 


Sol لم‎ an Á) 4 ር) we ا‎ 
e 


Senn NE مه‎ ab @ “ © لا‎ 3 
ር E Sc ہا‎ E 


(pe qe ; Te toy H 


n" Bê ۶ A 
Jota otero, Q = ay ÜV ¥ Ar Un 
የአ Ho r ma | Quit 


AGL en 1 00 ዕን nd e 
bony د‎ d 


ut 
is ተ" as, 


=> ^ i 2 


n 
45 
Qe ٠ My = hx. 
J 


k = 166 N /ሠ 


4, = 600 Mu ”> O 7ئ‎ 


Relaxed le th : Se 400 ۸ 


A A 


(4) At ቲ =ዕ ب‎ SE qo 


Ad ual d 01 
Ld AC t مع‎ 


E 0` TOT 21] ۳ 
SW eldae f 


Hence "M spay 1 
LU. سج‎ Samad 


atott = CH 


a 
መ” 


weaved ` nal, 
| 1 


62۱ m 


ሀ 


o date pelna energy 0] ۵‏ مد 
[ho el j 0 |‏ و Hence‏ 


بس 
.2 0 : ^ 
x 100 5 (o 30:11) B‏ | 
:2 
Joukes‏ کول ا ۔ 


0 

T 
کا‎ close وا‎ | 

ሪ 


me S ሠ“ 


When ወ en | 
wil be 
direi on | | 
0v 

ሀና VET ve J ] 
n | Í Û 


/ 9 


: الكل‎ V, a 


J ን Ci) 8 
2- 


11 


ንኒ 


ታ 4 "Poule s 
ای و‎ J odes: یې‎ 


Y e 十 


C 


سس v N ኮሩ Lazo‏ مل 
(aX ode Aaf CRY Lie‏ 


ዓ po | aF 5 
C 


Pa: ር” 5 1 
ከ en 


لسن عا وسم SO‏ ابم 


| Hun 


| dise Oo adh ae 


Way, 


) 


441፪ OS 


7 ies ^ || Toses 


سیم 


At 8 e 10% 0 10 u 180%, i 


1... 
T 2 = | ma ህ 2 
by 
= 1፡7 ۷ 
j | k $ Ki 


ኣ። 10 ta 4 Ao 
soi “ሠ” © ۶ ۱۵۵ 14 = 
yel hal ker ሣ m] 
" VM 
Welas ed kw ik. E © |^ 


Q< d~ ژ۵‎ 


Q = e 6 u 


| Lo 
Ves 1 3 ۱۵ x (06) 
2. 


00٤‏ 8 | سی 


^ < 
ጐ 
° 


a dpl ٢ 
Verê 
Speed d lw $ phere whan 9 0" on Lp J| n eec 


Close jo 186 


gerr 


pau 


0. KA e^ $4 AU ` C ue p e 7 
مت‎ 6 WÊN 1 == 
WA = © ^p mj 9 y 


: 5 = لا 


Es ۳ 5 A + 25 g, = ۳ ፦ ተ. 


5-5 Kack PESO ሠ 
ኔ San. “eV 0 
TA û د‎ nr ም 
= -5 X ዕየ بے‎ G oce # የቆመ 
Qe = ” o: 6 66 @ ጊ = 0 177 


e h : 7 f EX ) ۳ < T Nê ۱ e 77 
(Ó Pd ፦ = Wa => A ረር lei ABO SOMANI 
ورین‎ ou" eva 
ር e ፍርሂ 
s 5 P ገ ሷ 
Jvew FBD 0 | Ma. Gao | 


(J 2 du st yn Roe 


ST + Wa = Ma Ay. 


art CXS) = 5۸ 


ነ 
Res o ተ ጂነ 
AT + 5 0۸ = Af 4. ዕ ጋ رې‎ 
e "EE ቤሬ 
i 


dum ۴۵ Û Ma, 


ይደጀበ]?፡ da. qe “er. 28‏ وف کرک ہے 
2T ት (43) x ^) Se 4p Gp,‏ - 


- OT + 4 Qe, = Sos 24 IS (4) 


. 
== 
H 

H 


we ael: 
ዕ 


Wa CAN 6 4 0 i 
. BT 504 = Aq. OS 
ar ug: 5۹ 24 


ı2. û & = 19-60. ፦ ê 


ት‏ م0 ۱٥۵‏ س 


Sub e Sg ` @ In. ዊሞ” (5) we Ek je 
C 5 
= 10) و‎ 2 im) t + 12 dg = OES 


Qc د‎ TE, ሣነ” 


Pane የ 


dic ሙውሯ )دم‎ ie: 
(LA 5 4 | ) 
= > 0-ቫዕዕዕ m نو‎ 
` : a ۱ QA - O 19006 m/s 
ككلم 058[ = هن‎ 
dem equ 2 00 ۳ 
3M E 2 MOL CAN 
QT - 6x o foo6 = 4905 ኃ Si 
Te MLN 
uu LL hey 
S ብገ LOC Ne 
d ام‎ ٤ gl impulse and ۸ ፉ ባ I + 7 
AY ora e. x 
to 
م۱9‎ + | e F dr: man 
“1 ê 
‘Cy 
Ve. 
want = ITA Mg Vez 
و‎ Og + 54] 
ጅንን) 
ei, وب ہے‎ Z PX Ro 
4p X, C 0:6) 4 4p x ۵۸ DAN |g:5S2% 
e E 
. V Ë 2 Quege-safee ረ 
Û 2 = 2e “ሙዙ 4. A mj sec 
4 Aro EE Cäeg AC 1 ê ya E 


MIE100S Dynamics - Spring 2014 


Midterm exam solutions 


Question #1 


Given: m = 50 kg v = 17 m/s 
fr = 130 ۷ p = 28 7 ፀ = 20" 


2 2 
8) a, = = = 10.325 


b) ነ: አ, = ma, > N - mgCos(20) = ma, 
N = 977 Newton fr = uyN = 130 Newton 
> u= 0.133 


ር) Projectile motion: 


Ax = vg Cos(0) At 


ys zat? + VoSin(0) + yo 


—40 = -igt? — 17Sin(20)t > t = 2.324 Sec Vo 


Ax = vo Cos(0) At = 37.123 m 


Question #2 


Given 
v, = 0.5 [=| (to the right); ux = 0.27; ma = 44 [kg]; mp = 21 [kg] 
Velocities are assumed in direction of increasing length: 


- As h increases, A moves left 
- Asl increases, B moves down 


Total length of rope: 


L+ = 20, + 3l, + d, + 7 (1) 


Taking the time derivative on both sides gives: 


0 = 3v4 + Up (2) 


since Lr, d4, and d, are constant, and l, = v4 and l = vg. 
Hence 


Vp = —3v4 (3) 


(a) Kinetic energy of crate B at instant shown: 


Velocity of B: 

v4 = —0.5 ኡ 
Since vg = —3v,: vp = 1.5 E 
Kinetic energy: 

Tkg = - وام‎ 


1 
Typ = 521: 1.52 
= 23.625 [] 


Tun = 23. 625 [J] 


(b) Acceleration of crate B at the instant shown 


Free body diagram for A and B: 


A, x- È E, = —3T + F; = Mada where F; = Ny, and (4) 
direction: N = mag 
B, y- È F, = — T +msg = mgag (5) 


direction: 


Taking the time derivative on both sides of equation (3) gives 


dp = —3a4 


Combine equations (4), (5), and (6) 


Rearrange for T g(1 + 3 
حك‎ m 


Mg Ma 


Hence 9.81(1 + 3 - 0.27) 
AE کم‎ 


2፲ ? 24 


= 70.415 [N] 


Substitute result of equation (7) into equation (5) 


A _ msg — T 
B ms 


21۰9.81 70.451 m 
ag = == 6.455 [5] 


21 


ap = 6.455 E (downward) 


(6) 


(7) 


Question #3 


(a) Total elastic potential energy 


2 2 k(Ax)2 = 22(200)(1.5 — 0.3)? = 288] 


(b) Velocity before the collision 
Ve =—2im/s v=? 


k(Ax)? —maghc 
mA 


25 k(Ax)2 = ‘mv + mghç => vç= |2 = 9.541 m/s 
V4 = 9.541 m/s 
Y? miv; = constant => myv, + mgvg = (m, + mg)v 

maAVATmpUVpg 4(9.541)--5(2) 


y = ee — >—— — = 3.129 m/s 


ma+mp 


Vafter impact — 3.129 m/s 


(c) Heat generated 
1 2 1 2,1 2 
F (ma + mg )v* + Heat = 3 MyVA + 8 
Heat = ~m,v2 +=mpv2 - = (m, + mp )u2 
= 5MAVA ት میں 2 — و19۷9(‎ B 


Heat = > (4)(9.541)? + = (5)(2)2 — 2 (4 + 5)3.1292 = 148.003 J 
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a. للا‎ ١ አመጠ! وت‎ Ar 
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cen Servat: >A ef mona Te et r? روما‎ -t; = m ve. rx 
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eH Rus ae dur, H ات ہچ‎ 11 
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= dd = E 
e B PPS 5 ን CEN TE 7 IA) 
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EBE DE m 
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at ^ لما‎ ER ae ELE ê 9 
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e- 
Qs 
© 
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| 
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| T- no fection, جامه‎ ve in comuta of er 
B “/ዳ" = Md m(vi)* + e H (Ax > š 


> Vig = 6 "vs 
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a ch ien 
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۱۶۶ ؟ و‎ ٩ ؟ ؟‎ ٩ 


2 (a) 
The current length of the spring equals to 


i= ke (Jj - Ey EE =2.52m 


2 2 
۳ت 45 9 = 2/ 


2 4 


The unstreched length of the spring equals to 


ሻሪ) 


The spring forces will be 
f= (11 ~ı ) = 4000 x (2.52 _ 1.97) =2200N 


(2) 
F, = k(I2 -12,) = 4000 x (1.565 -1.97( = -1620N 


The angle between the pole and the spring willbe @ and ዉ 


2.8 


L 
0 —tan"| 2 | = tan"! = 33.69" = 0.5877rad 
! 3 3 

=L q 


(2) 
= tan” | = 63.43” - 11 
L —x2.8 
4 


4 
î 2.8 
2 


F, = F xsin (0, ) + F, xsin(6, ) 21220 - 1448 = -228N 
F, = F, x cos(8,) — F, x cos(6, ) = 1830.5 + 724.6 = 2555.1N 


F 
| F |= 228 + 2555. =2565.25N ፀ = arctan (E = 5.099" 


2 (b) 
Using the energy conservation law. 


1 +] - T, + U, (2) 


At the point shown in diagram, the kinetic energy and the potential energy can be expressed in the 
following equations. 


1 = mv. = 21437 —1808.3J 


ANTOINE 
Hd DI E 4G HG] اس‎ 


k (2.52 1.98) + z^ (1.565 --1.98) = 0.1458k + 0.0861125k - 7 


, 6) 


At the top of the pole, 


2 1 2 Š 
U ana rx p ~2, SC 8 Fr ۷2 
4 2 2 2 2 2 2 
2 
= 214x9.81x3x2.8 ! 4 1.98) (ee +2.8° -1.98( (3) 


= 440.86 + 0.1682k + 0.662k = 0.8302k + 440.86 


T,=0 

Then we can have, 

0.232k +1808.3 = 0.8302k + 440.86 (2) 
Then, k=2285.92N / m 


2 (c) 


The acceleration will be applied towards the positive direction of y axis, 

cos (8, ) = cos(33.69º ) = 0.832 

(2) 
cos (8, ) = cos (63.43" ) = 0.4473 

ዳ= k(I -11,) = 2500 x (2.52 ፦ 1.97) =1375N 


(2) 
F, =k(12-12,) = 2500x (1.565 1.97) =-1012.5N 
F, = F, xcos(0 ( - F, xcos(@, ) =1375 x 0.832 + 1012.5 x 0.4473 =1596.89125N (2) 


F, 1596.8912 
m * 4 


9.81 = 64.81m / s? (4) 


Solution and اہ‎ Scheme 


(一 ۱۵/۱0۷ 3 
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V Û e è 
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7 I . - 

“8 z ^ P = ۳2 (3፡8)። 14 m/s 
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= Ma Va ማጫ $ Me Vo Yo Q) 
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p-2 Zy = Ky bt 

_— W, ህሄ 

` E ፦ 

| ኤቴ d 
2 > (-3) (54) 
| ei 

RÃ A 一 一 015‏ ہے ناه 


M — KAWIN . ¡OA © Ar calcu poq 


ù G) Zr lazo 
یرو وی‎ bb 
/ lap 
5 4 
له ) 31( که‎ 
መመመ” 


Axe روه‎ — 0% 


(i) Pr Lav یٹ‎ 
de= دج‎ — o" 


N 


(nit: 
= 2.6۸۸ 


a fran! (F) 


51.7 ጋ Jor gee op ar 


Or 


ve. fr 
~ A A 
رر ې‎ 813 


1.(a) 
Note: 
Fspring F š Draw a free body diagram ..................... 1pts 
pipe (Three forces in total with roughly correct 


force directions) 


The angle between Fpipe and x axis equals to 
36? (The key is that this force points from 
the center of the 


The angle between Farm and x axis equals to ፲53".......................... erkek ereke مم سس‎ 2pts 


Either a clear presentation of these angles on the diagram or clear statements of these angles will 


be considered valid. 


1.(b) 
As r - ۰ 406 


Then, we can obtain 7-070 


At 0 =36", ፆ= 0.7ር05ፀ-ፀ»= 0.794 m/s... ttt tti 1pts 


The velocity of the sphere can be calculated using the following equation, 


ህ=ያሮ + róé, sic ———————————— — 2pts 
Then, Y = 0.7942, +0.7-sin(0)0€, 


V = (0.7942, 1.562, LL ٩ N N پٹ‎ ۳۰ 2pts 


Note: Missing unit in the final presentation will lose 0.5pts. 


1.(c) 

F= E E Qanqa ٢ ٢# ٢٢٢ 1pts 
F =—0.7 sin 0- È- Ô + 0.7 cos 0- 0 iiit و و‎ ttti 1pts 
At © = 36" 


sin (63° (۰ )2.5( -0.7cos(63^).0 =-3.9m/ s*‏ 0.7- = نز 


ፌ=ፖ፦ PO R A O ٣ 1.5pts 


a, 2 -39 — (0.7sin63")(2.5) 2-3.9-39 mie 1pts 
EE 1.5pts 
dy OO TOAD = ۸ ወ ን ይ 1pts 


Note: Missing unit in the final presentation will lose 0.5pts. 


1.(d 
(d) e, Eis 
o 
The magnitude of the spring force can be calculated from, - As ER 
639 ٠ x 
4 
wing li (100 N/m)(0.33m) = BIN ii rc EO disê 2pts 


The direction of the pipe force F. 


can be shown by 
pipe 


When calculating the r component of the force exerted by the pipe on the sphere, it should 


satisfy LF —ma. 


MA HHHH 2pts‏ د E‏ دچ 
Then,‏ 
ALAS) SÓN nã 1pts‏ 


Note: Missing unit in the final presentation will lose 0.5pts. 


2 (a) 

Define initial position with spring compressed as position 1 
Ta = T4 + Uı-A 

me? =0+ -kó? — 7 

-(0.5kg)(3.5m/s)? = 


(“| (ay? - (0.5kg)(9.81m/s)(0.8tan30°) 


2 m 


3.0625 = 506? — 2.2655 
62 = 0.10656 
ó = 0.326m 


2 (b) 

H, = x mi 
= (0.8tan30ºjm) X (cos30° + sin30?j)(3.5m/s)(0.5kg) 
= 0.70(—k)kg.m?/s 

H, = —0.70 k kg. m? /s 


2 (c) 

Find speed of B at the bend (v,), using energy balance: 
Eimitial Fig ıı = Épena 

-kó = -mv? 


k 
ve 一 一 0 
m 


— Ken 100N/m 
v= Es = | UST 0.326m 


vo = 4.616m/s 


Note that the speed immediately before (v, _) and after 
(v, +) entering the ramp are equal (but their velocities have 


different directions) 


Linear impulse = A(mv) = m(v, 4 — Vo —) 
= (0.5kg)(v,(cos30°% + sin30%) — (v, Ü) 
Linear impulse = (—0.309í + 1.154j)kg.m/s 


2 (d) 


Calculate normal force for the bottom and the ramp 


Free body diagram (bottom) 


F fric,bottom 


N bottom 


+| y F, = 0 

Npottom — mg = 0 

Nbottom = (0.5kg)(9.815) 
Npottom = 4.905N 


Free body diagram (ramp) 


F fricramp 


N ramp 


EN 2, Formal = 0 

Nramp — 1111605307 = 0 

Nramp = 
(0.5kg) (9.81 7)(0.8660) 

Nramp = 4.248N 


Energy balance between initial position (Figure Il) and position 


A (Figure III) 


TA - Tinitial,Fig r+ Ugrav + Uspring + Ufriction 


1 1 
MVA = 0 + (—mg4h) + ; kö" — Hk (NpottomASbottom + 


N. ramp As ramp ) 
د‎ (0.5kg)(v4)? = (-0.5kg)(9.81m/s)(0.8tan30*m) + 


- (100N /m)(0.35m)? — 0.25 (4905N(0.55m) + 


4.2487 (22 )) 


cos30° 


0.251 = —2.2655 + 6.125 - 0.6744 — 0.9815 
vi = 2.2036/0.25 
va = 2.97m/s 


| a) Assume no SUPP. oi to determine T3 Slo 6 . 


Free body diagram; : T n 
KN | 
Fa ری 9م ٭ء‎ 
6 pom = 21 د‎ J — 
ve جو‎ zatan) ገሬ 98۱ MI 


۸ 
۳2 ےا‎ o - م۳‎ Jingo ተ Fiction + T = 9 EE 
- 6o (9.81)(».$) + Faction 4 98. 29 | Friction = 196.2 ሎ 


Po ې تاد‎ e So? 
ZF-o / 5 
to ع۶ دا5‎ ۸ = Ha 9 S30 = Û M =(69) (9.81) ) 9۰9 669) 
= SION 
S e Pe N بر‎ 5.22 1519), ERI w 
د‎ 2۳۳۵۷ çi 
19 6 ı227. y 
Therefore , b loc le A un || sl. „e 
مل‎ hill. 


Fre tion > ممه وك‎ 
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"ግዕ ኃ 
] 2.J. 
al= bw L= 2 6۰ = ٢٧۷٧۱٧ 
—- ^ A 5 ^ mA 
Ya < Z [e š 99 6 813 3 > = K. 6 بر‎ 313 
81 
CR oT _ مص‎ 9 = Mode 
LA _ 20 (929.8) = 224g 
a 2. 
A: ma 3 سوا رت‎ A (2) 
ፅፀ (9 ቆ1) (2-5) - + )مو‎ 9j, £o CHO 
E) 
Kinemot C = م2‎ = 2 49 
۵ ,),(2 Pe Jas se A 
ppm 
1 — ۹ AER: 5. 915 23) e: 
An = t «AS w/ ç ñ 
مس سس سس سس‎ 


 —— 


) Change in E r$ 


- )۱ (۸۷ |ሄ | 


ie? 
G= Ta + جا‎ + (Vg وه‎ ነ. 


Fa 1 
Es Lomo + . 
2 


2 
mMm v 
2 6 B 


wa Cal) iû a) + "x 


decr oi 9 


Only glue 


= -0.2( Sto) ( 2.3) ۶-234۰ 6 


ki Ya ak, 


Me ( 1۶6۶۱ A 


work 


to ON. tion 


፳፻ 


۱۷ = 1 1ሣ1 | => Wg) = ۷5 
mf 


Way! = tl 39 = Y. VE vip. 


+ mg hy 
olh Aky 
በር SEE 


= Madad + ۳۱۷ — ma 9 Way] + w 991% | 


60623) (1.45) + 20(1:15) (0.325) — 6019.81) ۸ 70 (9.81) (1-15) 


نه یچو = 


202 Th أععراى‎ ls N VN d ef point A’ 


ace 
— 
Velocity + oi ۷٤ V, YA 2 م‎ + OB, C U 
= - 3× 0.0 6 + 
= - 4-4.8 6 MÁ 
toy TT SCH وب‎ — (D 
Velocity ob C = Te = Ve V, + Vea = 0 + eh. ( 
| = 2x 0.04 | 
^ 
= 0.12. 1 m/s 
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Learning Objectives 


Q What did we cover on the 2021 Final Assessment? 


Final Exam 2021 


After impact, car ል 
As shown in figure a, vehicle A and vehicle B collide at 
location C. 
After the collision, both vehicles have their brakes ۷ =4.852 m/s 
+ ን 5 i U,_,=F,x 4 5 
locked and slide to new positions (Fig. b). ا‎ 1-27ቪዶ 3) 
Given: | F; = u,mag 
| Tı + Uı-2 = T; 
m, =m, = 1.85 kg 
۷, = 9 km/hr to the right before collision a 2) After impact, car B 1 5 
& Tı 2zmg(vg) 
Hy = 0.3 for both cars. EN" SS 
Find: | TS 
1) The speed of vehicle A immediately after 
collision; 
2) The speed of vehicle B immediately after 
collision; = 
3) The speed of vehicle B just before the Tat Ua = Ta 
collision. 


U, _;=F,x 1 
Fr وو‎ 


= ] " 5 
map: ተ mBvB = mAv, + mBvB DDD Vg-9.778 m/s Particle momentum 


and work-energy 


A square panel has mass 9 kg and a length of 
2.5 meters on each side. Its radius of gyration 
about its center G is k; — 0.8 meters. The 
panel is initially hanging from the ceiling by two 
vertical wires attached to the panel at points A 
and B. 


At time t-0, the wire attached at point A 
breaks. 


What will be the angular acceleration œ of 
the panel and the tension in the wire 
attached to point B immediately after the 
break occurs? Use the coordinate system 
shown in the diagram. 


ceiling— 


The 75kg-wheel has a radius of gyration with 
respect to G of 0.9 m. Pulley A is massless 
and runs on frictionless bearings. 


The rope is wound around the inner hub of the 
wheel and the wheel is rolling initially at 10 
rad/s counterclockwise. The wheel is rolling 
without slip on the ground. 


Please use the coordinate system shown in 
the diagram. 


mass — 30 kg 


a) Draw the free body diagrams. 

b) How much time will it take for it to roll at 6 
rad/s clockwise? 

c) Whatare the initial (i.e. wheel is rolling at 


Answer: Need 2 kinetic plus one kinematic equations 


XM;2mkga 
(T)(1.25) = (9)0.8*6 
1.25T = 5.76a 
T = 4.608a 


EE, = ma, 

T — (9)(981) = 9a, 

T - 88.29 = (يه)(9)‎ (2) 
a 


y = fa = -125a 


Combine (1), (2), and (3) to yield: 


ay = (12515 


Rigid Body 


Kinetics > T —88.29 = -(9)(1.25) [ 


4.608 


ux) = —2.4414T 
4.608 


rad 


T= 25.65 Newtons and a = 5.57 — 


Rigid Body Momentum 


تن یل 
° 


mg 
መፖሠፖ 


(b) Initial speed of G is Vç initia = -1.2 x (10) = -12 
m/s and final speed of G is Vç fina = 1.2 x (6) = 7.2 
m/s 


Vg = Vg + Vaya 
m 
Vg initiar = —12 — 0.8 * w; = “20% 
ዝ1 
Vaat = 7-2 — 0.8 * wp = 12 


(c) time, use principle of impulse & momentum 


t2 
mVç,a + Xf Fdt = mV x2 (1) 
t2 


mV; yı + d Fdt = MVG y2 (2) 
t1 
t2 


Içwı +X | Mçdt = Içw2(3) 
t1 
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m m 
75kg (12) + (T — F)t = 75kg ٭‎ (72 +) 
30kg (-202) + (955. 30kg —T)t = 30kg (ı22 ) 


EEE‏ تک کر 
kg(0.9m2)(—10—— + (0.87 + 1.2F)t = 75kg(0.9m2) |Ó —‏ 75 


10 rad/s counter clockwise) and final (i.e. : F 
wheel is rolling at 6 rad/s clockwise) 
Speeds at the point B (as shown on the 
figure and at the top of the inner hub point 
at all times). 
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03-2(0.1) 


0.3 = BCcosa-2R > «= ۲ 22 


The wheel is rolling without slipping with a ርን...” ን) 


constant angular velocity of 5 rad/s. Link BC : و۲‎ = Vc + مرو‎ 

is connected to slider B. If point C is right at ` ۷ 053001 + Vp sin30° j = 1 ፤ + 0.2 wgc cos 60°? + 0.2 wpe sin 6097 
the top edge of the wheel, find the velocity ` Vp cos 30% = 1 + 02 wpe cos 60° 

and acceleration of the slider B for the A ê > 

position shown where 0=30° and R=100 0ب۳‎ ወ =5 rad/s CW 
mm. 


Use the coordinate system shown 


ag = ac + (ügjc)t + «لعروة)‎ 


m 
Te = do + û X fejo — wojo = —Rw? j = 一 (0.1)52 = -25j = 


(ap/c):= BCapc 


(ap;c)n7 BCwic 


ag cos 30°? + ag sin 30° j = —2.5 j + 0.2 age cos 60° î + 0.2 ወር sin 60° 
+ (0.2)(5)2 sin 60° í — (0.2) (5)? cos 60º f 


For the disk 
Ig = 0.0015kg m? 


ap cos 30? = 0.2 age cos 60° + (0.2)(5)? sin 60° ag = 12.5 ሃን : For 0 = 0° (as 


¬ rad defined in figure) 
وه‎ sin 30° = —2.5 + 0.2 موه‎ sin 60º — (0.2)(5) cos 60º Apc = 64.951 ls cw the disk is in static 


equilibrium 


Rigid Body Kinematics . 
` What is the 8 of this system at t = 0.02 seconds? 


; The system is released from rest with an initial displacement of 9=0.03 radians 
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: Solution - FBD i ssy 

: _ kê + karê _ rad 

— (E + Fsı)r, — Rat = Iga, : سا‎ = ave ج‎ DD EX 
ር 5170 52፤1 Gap : 


. Probably easier to just 
= ይ” t VC2 一 1cont —J6?-1ogt 
Fa = 6 e تھے‎ የዛ Mont دود‎ write the numbers 


Fs2 = ۲0 


日 = ہروع-‎ e Cont (4e R?Aont + Be” [ont + e ¿ont ت۷‎ = Tope Font 2 BJ c = Tope ont) 


E, =cr,0 
: 0(0) = 0.05rad = 4 + B 
ap = Û : ነበ) = — [a BIAL Using the initial 
Ceq 4 ና 90) AFB) + AVE 20 conditions 
ሥ 


i بو قدي‎ 
JET 


WH = 8 
Içô +cr20 + (kır? + kyrÉ)0 = 0 : 2 ) = 0.0302 
EE š 


ኣ 


k 


eq 
c, = 2 /k ې‎ a= 2 kırê + karla 


| Solution : Conclusions 


@ Be careful with how you arrange things 
e(t) = e7264t(0.0302e25983t - 0.0002e7 259830) 
© Look at your work and DRAW DRAW DRAW 


0.0302ፀ”*፤”፡ — 000027523836 = g (t) 


Free Damped Vibrations 


2-D Kinematics — General Solution Method 


*16-68. 


Rod AB is rotating with an angular velocity of 
wAB = 60 rad/s. Determine the velocity of the slider C at 
the instant Û = 60? and $ = 45º. Also, sketch the position 
of bar BC when 0 = 30°, 60? and 90? to show its general 
plane motion. 


SOLUTION 
VB 


| 加 | = |waplrap = (60)(0.3) = 18 m/s 


Te = Ps Ss و17‎ 

We know Ge, and we can see that ሦራ must point vertically 
down (see Figure at lower right) 

must be perpendicular to rgc (see Figure at lower right)‏ و 
So we know all three angles of the triangle, and length of |?» |‏ 
There is only one way to draw the vector triangle.‏ 


Sine Law: 0° 
[D 

= — B 

ll Sei 18 
sine(105 sine(45 sine(45 

(105) (45) (45) IMS 7 

5 1 

|v.| = 24.6 m/s 8 


From the diagram, Vç = 24.6 m/s + 


16-106. 


At a given instant the roller A on the bar has the velocity 
and acceleration shown. Determine the velocity and 
acceleration of the roller B, and the bar's angular velocity 
andangularaccelerationatthis instant 


ANSWER: Velocity 


Method (i) : Solve the vector triangle و9‎ = V4 + مرول‎ 
(We know the directions of all three vectors from the diagram, 
plus we know the velocity of A. When you know all three 
angles in a triangle, plus the length of one side, you can solve for 
the other two sides using the sine law) 


For this simple case of an equilateral triangle, all 
three sides have the same length, 4 m/s 


lol = وم۲/|یرو|‎ = 4/0.6 = 6.67571 
(direction from diagram) 


Method (ii) Find Instantaneous Center of zero velocity 
Note that |V4| = |ه|‎ ra-ıc ; 4 = (|ሠ|) (0.6) > ወ = 6.675፤ 


ANSWER: Acceleration 


dp = da + (asya), Un + (apa) Û: 
Note that 11,, and م11‎ refer to the relative acceleration components 
of B with respect to A, and are shown in red in the figure below. 


fl, always points from the point under study (A) to the reference point (B) 
@, points in one of the two directions perpendicular to rug. We select 
which one of the two choices by assuming that a 15 positive 


If we assume that B is accelerating downhill, then 
ldg|(cos30t + cos 1200 = ፀ(-/) + wrap ûn + atração 
las |(cos30í + cos 1207) = 6(—j) + (6.67)2(0.6) ü, + (ዐወ)(0.6)8. 


where 
fl, = cos 120 í + cos 30] 7 
4, = cos 30 í + cos 60j tn 
Solve the 2D vector eqn for [dg], a: 
60° 


[dg] = -24.8 m/s” (B is accelerating uphill) 


a — -15.66 s? (angular acceleration is clockwise) 
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Question 1 


<, Pie befor o. 15 AZ یلم‎ 
+ LÉI e= په‎ == 8 
ras EET er A cos 5 
Š / = 55.2 
Ur RE Gesto e ù 
= MAS 


MESTRE MIT, 


Question 2 


da 
^ 
ua | ZE - Maz 
IN ے‎ Nasê w= Tyne =o 
Get ے‎ 
N : ያም 
AD N 
5 (ጋ 7 
R> Case -— sînê TAS y 
(SAD 
TEAS ~ê Genie — 0.21 5430 7 GE e ٢ 
Mee + Ts © = لا ہم‎ 
(sas stos) = یہ‎ 
N ہے ۔‎ ርር 
= - | 5م 26 .$2040 = )050( ی2‎ béi 
ees ) me 


= ይቻ! VA 


Question 3 


NE Y (ወን ZR =o = N ma cos SO 
۳ ፈጋ 4 N= (55)ረዓ4#ሷሁ-፥*ኝ = 1576 Mens 
0 vma ا‎ coikical pot, 三 F zo = MSM -后 ۳ 
= ۱376 ولر‎ ፦ (tala) + (2 98-#ሀ(ፀጥሠ 2 Ms = 2 
lc. هصق‎ wok stide Çor Ms 7 04% 

HAN با‎ y ma SA 52 7 5 7 
(— 045)! ና7-ዬ) -(2 oya) + (2 sy dat 7 dl 5 
3.37 we [ s + _ TE 

ዳ mv, m ልካ - ኮር Zä Ku, x] 
2) (TRAS yo) - 0 ٹوب‎ 
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